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^ (57) Abstract: A plastic package for an electronic device is disclosed, along with leadframes and methods of making me package. 

■ The package includes a die pad having a lower surface exposed at a lower surface of the package, and a peripheral portion that 
Q extends upward into a central portion of the package. A bond wire connects the peripheral portion of the die pad to a ground voltage 
J> input pad of an encapsulated electronic device. A secure connection is achieved. Further, the encapsulant material fills in beneath 
^ the raised peripheral portion of the die pad and thereby locks the die pad to the encapsulant material. 
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INTRODUCTION 

The present invention involves packages for electronic devices, and leadframes and 
methods for making such packages. 

BACKGROUND 

Conventional plastic packages include a planar metal die pad, metal leads 
surrounding the die pad, an electronic device on the die pad, and conductive connectors, 
e.g., metal bond wires, to connect the electronic device to the leads. Hardened encapsulant 
material, such as epoxy, forms a package body and encapsulates all of the above elements. 
Often, the die pad is downset below the leads and below a central horizontal plane of the 
package. 

In certain applications, such as cellular phones, a lower surface of the die pad is 
exposed at the bottom of the package so that the die pad may be conductively connected to 
a ground plane of a printed circuit board. In such a configuration, a ground voltage input 
pad on Ihc electronic device is connected by a bond wire to the die pad, and the exposed 
surface of the die pad is connected by a conductive connector (such as a solder ball or a 
conductive adhesive) to the ground plane of the printed circuit board. 

In such applications, two problems can arise due to the thermal expansions and 
contractions that accompany the encapsulation process, and the difference in the thermal 
performance of the encapsulant material and the metal die pad. First, the die pad may 
separate from the hardened encapsulant material. This problem is known as delamination. 
Second, the connection between the bond wire and the die pad may fail, which means that 
the electronic device will either have an intermittent connection to the ground voltage or 
no connection to ground voltage. Accordingly, there is a need for a more reliable package 
for these applications. 

SUMMARY OF THE INVENTION 

The present invention solves the above problems by including a package with a 
means to enhance the connection of the die pad to the encapsulant material and a means to 
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enhance the performance of the conductive connection between the electronic device and 
the die pad. The above package is made using an inventive metal leadframe. 

A leadframe of the present invention includes a metal die pad and a plurality of 
metal leads adjacent to the die pad. The die pad has a central portion that is downset from 
5 one or more peripheral portions that are adjacent to the central portion. In one 

embodiment of the die pad, the peripheral portion surrounds the die pad. In another 
embodiment of the die pad, two peripheral portions are adjacent to parallel sides of a 
rectangular die pad. Another embodiment of the die pad includes one or more protrusions 
along peripheral sides of a central portion of the die pad. 

H) A method of making such a leadframe also is within the present invention. Step 1 

of the method includes providing a metal sheet. Step 2 patterns the metal sheet to form a 
die pad and leads adjacent to the die pad. The die pad includes a central portion and one or 
more peripheral portions that are laterally spaced from the central portion. One or more 
open spaces are between the central portion of the die pad and the peripheral portions of 

1 5 the die pad. The open spaces are spanned by metal connectors. Step 3 downsets the 

central portion of the die pad from the leads and the peripheral portion (or portions) of the 
die pad so that the leads, the central area of the die pad and the peripheral portion (or 
portions) of the die pad are in different, albeit parallel, horizontal planes. In other words, 
the peripheral portion of the die pad is below the leads, and the central portion of the die 

20 pad is below the peripheral portion. 

Again, variations of the die pad are possible. The peripheral portion of the die pad 
may surround the central area. Alternatively, separate peripheral portions each adjacent to 
a side of the central area of the die pad may be formed. In addition, protrusions adjacent to 
a perimeter of the central portion of the die pad may be formed. 

25 A package within the present invention is made from the inventive leadframe(s). 

The package includes an electronic device on the downset central portion of the die pad. 
The electronic device is conductively connected to the leads and the peripheral portion (or 
portions) of the die pad. The electronic device also may be conductively connected to any 
peripheral protrusions in the central area of the die pad. An encapsulant material forms the 

30 package body and covers the peripheral portion(s) of the die pad and fills in underneath the 
peripheral portions of the die pad and any protrusions in the central portion of the die pad. 
This underfilling locks the die pad to the encapsulant material. The surface of the die pad 
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opposite the electronic device, however, remains exposed for connection to a printed 
circuit board ground voltage pad. 

The closeness of the peripheral portions to the bonding areas of the electronic 
device shorten the length of the bond wires connecting the device to the peripheral 
portion(s) of the die pad. Further, by having the peripheral portion of the die pad entirely 
within the package body and surrounded by encapsulant material, any thermal stresses on 
the bond wire that connects the device to the peripheral portion of the die pad are reduced. 
This allows for a more reliable conductive connection of the conductive pads of the 
electronic device to the die pad, and from there to ground voltage. 

A method of making the above described package also is within the present 
invention. The method includes, as Step 1, providing a leadframe as described above. 
Step 2 places an electronic device on said second surface. Step 3 places a conductive \ 
connector between each of a plurality of leads and the electronic device. Step 4 places a 
conductive connector between the electronic device and the peripheral portion of die pad, 
which is vertically closer to the bonding areas of the electronic device than the central 
portion of the die pad. 

There are numerous packaging applications for the inventive leadframes, packages, 
and methods described herein, including, but not limited to, Thin Quad Flat Package 
(TQFP) applications, Thin Shrink Small Outline ("TSSOP") applications, and Small 
Outline Integrated Circuit ("SOIC") applications. 

The above aspects of the invention will be described in detail below. 

BRIEF DESCRIPTION OF DRAWINGS 

Figure 1 is a cross-sectional view of a package containing an electronic device. 
Figure 2 is a perspective view of a leadframe used to make the package of Figure 1 . 
Figure 3 is a perspective view of a first alternative leadframe. 
Figure 4 is a perspective view of a second alternative leadframe. 

DETAILED DESCRIPTION 

Figure 1 is a cross sectional view of a package 10 within the present invention. 
Package 10 includes a package body formed of a hardened adhesive and insulative 
encapsulant material 11. Within encapsulant material 1 1 is an electronic device 12. 
Device 12 includes a top surface 13 and an opposite bottom surface 14. Top surface 13 
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includes a plurality of conductive pads 1 5 that are connected to internal circuitry of device 
12. A plurality of metal leads 27 are adjacent to die pad 1 6 of package 1 0. 

Die pad 13 includes a central portion 1 7, a first peripheral portion 1 8, and a second 
peripheral portion 19 that is on an opposite side of central portion 17 from first peripheral 
5 portion 18. Central portion 17 has a planar first surface 20 on which device 12 is placed 
and an opposite planar second surface 2 1 that is exposed at the bottom of package 10. 
None or no significant encapsulant material covers second surface 2 1 . The entirety of first 
peripheral portion 18 and second peripheral portion 19 of die pad 16 is covered with 
encapsulant material 1 1 . 
1 0 First peripheral portion 1 8 of die pad 1 6 includes a first upper surface 22 and an 

opposite lower second surface 23. Second peripheral portion 19 of die pad 16 includes a 
first upper surface 24 and an opposite lower second surface 25. Bond wire connection 
areas 26 on upper first surfaces 22 and 25 are in a common horizontal plane that is closer 
to the central horizontal plane of the package than the horizontal plane of central portion 
15 1 7 of die pad 16 is to the central horizontal plane of package 10. In other words, bond 
wire connection areas 26 are vertically closer to top surface 13 of device 12 and leads 27 
than central portion 17 of die pad 16 is to top surface 13 of device 12 because central 
portion 17 of die pad 16 is downset from bond wire connection areas 26 of peripheral 
portions 18 and 19 of die pad 16. 
20 Conductive metal bond wires 28 connect pads 15 to leads 27. Another bond wire 

28 connects bonding area 26 of first peripheral portion 1 8 of die pad 16 to a ground 
voltage input pad 15 of electronic device 12. Optionally, a bond wire 28 also connects 
bonding area 26 of second peripheral portion 1 9 to a ground voltage input pad 1 5. A 
plurality of bond wires 28 may connect between electronic device 12 and peripheral 
25 portions 18 and 19 of die pad 16. In use of the package, exposed second surface 21 may 
be conductively connected to an external ground voltage pad of a printed circuit board (not 
shown). The surfaces of leads 27 and bond wire attachment area 26 may be plated, for 
example with silver, to facilitate the connection of bond wires. 

The presence of encapsulant material 1 1 beneath lower surface 23 of peripheral 
30 portion 18 of die pad 16 and beneath lower surface 25 of peripheral portion 18 of die pad 
16 enhances the connection of die pad 16 to encapsulant 11. Further, the location of upper 
first surface 22 of peripheral portion 18 and upper surface 24 of peripheral portion 19 of 
die pad 16 vertically above first surface 20 of central area 17 of die pad 16, i.e., vertically 
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closer to the top surface 1 3 and bonding pads 1 5 of device 12, allows for a shorter and 
fully encapsulated bond wire 28 between electronic device 12 and connection areas 26 of 
peripheral portions 18 and 19 of die pad 16. This enhances the reliability of the connection 
to ground. 

5 Figure 2 is a perspective view of a leadframe 40 used to make package 10 of Figure 

I . Figure 2 shows that central portion 1 7 of die pad 1 6 has a rectangular perimeter with 
lour sides. A tie bar 42 connects peripheral portions 18 and 19 of die pad 16 to the outer 
f rame (not shown) of the leadframe. 

In Figure 2, first peripheral portion 18 and second peripheral portion 19 of die pad 

10 1 () arc adjacent to and extend fully across parallel sides of central portion 1 7. Upper 
surface 20 of central area 17 and upper surface 22 of peripheral portion 18 and upper 
surface 24 of peripheral portion 19 of die pad 16 are planar and face in the same direction. 
In a package, upper surfaces 22 and 24 are connected to ground voltage input pads of 
device 12 by bond wires 28. Sloped downset sections 41 of peripheral portions 18 and 19 

1 5 of die pad 1 6 of Figure 2 show that central portion 1 7 is downset and spaced laterally apart 
from peripheral portions 18 and 19, In other words, upper surface 20 of central portion 17 
of die pad 16 is a parallel but vertically lower horizontal plane that upper surfaces 22 and 
24 of peripheral portions 1 8 and 19, respectively. Upper surfaces 22 and 24 are in a 
common horizontal plane. Through use of a double downset technique, peripheral 

20 portions 1 8 and 1 9 are downset from leads 27, albeit a lesser downset than the downset of 
central portion 1 7 from leads 27. 

In a package, encapsulant material fills in under peripheral portions 1 8 and 19 and 
locks die pad 16 to the encapsulant material. 

Figure 3 is an alternative leadframe 50 that can be used to make a package similar 

25 to package 10 of Figure I . The sole difference between the packages would be in the 

configuration of the die pad and possibly in the connection of the electronic device to the 
die pad. 

Leadframe 50 of Figure 3 is identical to leadframe 40 of Figure 3, except for the 
addition of two protrusions 5 1 which are located near the perimeter of central portion 17 of 
30 die pad 54. The two protrusions 51 are located centrally and adjacent to parallel sides of 
central portion 1 7 and are located 90 degrees apart from peripheral portions 1 8 and 1 9 of 
die pad 54. 

5 
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Each protrusion 51 extends upward from upper surface 20 of central portion 1 7 of 
the die pad. Each protrusion 5 1 includes a planar upper first surface 52, which in a 
common horizontal plane with first surfaces 22 and 24 of peripheral portions 18 and 19, 
respectively, of die pad 54. Downset portion 4 1 on protrusions 5 1 show that central 
portion 17 of die pad 54 is downset from upper surface 52 of protrusions 51, and both are 
below leads 28. Opposite upper surface 52 is lower surface 53 of protrusions 5 1. In a 
package, encapsulant material covers protrusion 51, and encapsulant material under lower 
surface 53 locks the die pad to the encapsulant material. Optionally, in a package, bond 
wires 28 may connect ground voltage input pads 1 5 of an electronic device 12 to upper 
first surfaces 52 of protrusions 51 as well as to peripheral portions 18 and 19 of the die pad 



Figure 4 shows an alternative leadframe 60 within the present invention. Again, 
leadframe 60 has features in common with leadframe 40 of Figure 2 and can be used to 
make a package like package 10 of Figure 1 . The difference between leadframe 40 of 
Figure 2 and leadframe 60 of Figure 4 is that a peripheral portion 62 of die pad 61 
surrounds central portion 17 of die pad 61. Ten sloped downset portions 41 of peripheral 
portion 62 connect peripheral portion 62 to central portion 17 of die pad 61 and space 
peripheral portion 62 laterally and vertically apart from central portion 17. In a package, 
encapsulant material covers peripheral portion 62, and encapsulant material under lower 
surface 64 of peripheral portion 62 locks the die pad to the encapsulant material. 
Optionally, in a package, one or more bond wires 28 may connect ground voltage input 
pads 15 of an electronic device 12 to upper surface 63 of peripheral portion 62. Upper 
surface 63 of peripheral portion 62 is in a parallel but vertically separate horizontal plane 
than central portion 1 7 of die pad 61 . 

A method of making the leadframes of the present invention, such as the 
leadframes in Figures 2-4, also is within the present invention. Step 1 of the method 
provides a planar metal sheet. Any of the common leadframe metals may be used, such as 
copper, copper alloys, or Alloy 42. Step 2 patterns the leadframe. The patterning makes 
holes of various sizes and shapes in the metal sheet. Step 2 is performed using 
conventional methods such as progressive stamping, or chemical etching using a 
photoresist mask. Typically, an array of leadframes is made in a single sheet of metal, and 
the leadframes and packages are processed in parallel. Optionally, a next step plates the 
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portions of the die pad and leads to which bond wires or equivalent conductors will be 
connected. Common plating metals, such as silver or nickel palladium, are used. 

Step 3 is a double downset step. Step 3 downsets peripheral portions 1 8 and 19 of 
die pad 16 below leads 27, and downsets the central portion 17 of the die pad below 
5 peripheral portions 18 and 19. 

Downsetting is a stamping type of method that stretches the metal between 
adjacent parts. For example, referring to leadframe 60 of Figure 4, there are ten metal 
downset connectors 41 between peripheral portion 62 and central portion 17 of die pad 61, 
and these connectors are stretched and sloped during the downset step. The amount of 
10 downsetting varies depending, for example, on the thickness of the package. 

A method of making the packages disclosed herein from the inventive leadframes 
also is within the present invention. Step 1 provides a leadframe such as shown in Figures 
2-4 or equivalent. Referring to Figures 1 and 2, Step 2 places an electronic device 12 on 
an upper surface 20 of central portion 17 of die pad 16, and attaches the electronic device 
15 with a conventional adhesive using conventional techniques. Step 3 connects bond wires 
28 between conductive pads 15 on device 12 and leads 27. Step 4 connects one or more 
bond wires 28 from ground voltage input pads 15 of device 12 to upper surface 22 of 
peripheral portion 18 and/or to upper surface 24 of peripheral portion 19 of die pad 16. 
Referring to Figures 1 and 2, Step 5 encapsulates the package using conventional 
20 techniques, such as injection or transfer molding using epoxy or other plastic molding 
compounds. During encapsulation, encapsulation material covers electronic device 12, 
bond wires 28, upper surface 20 and peripheral portions 1 8 and 19. Encapsulant material 
fills in beneath lower surfaces 23 and 25 of peripheral portions 18 and 19, respectively. 
This locks die pad 16 to the encapsulant material. However, encapsulant material does not 
25 cover, or does not significantly cover, lower surface 2 1 of central area 1 7 of die pad 1 6. 
Lower surface 21 remains exposed at the bottom surface of the package (Figure 1). 

A completed package is mounted by soldering leads 27 to a printed circuit board, 
and by conductively connecting the exposed lower surface 21 of the die pad to a ground 
voltage pad on the printed circuit board. 
30 The embodiments described herein are merely examples of the present invention. 

Artisans will appreciate that variations are possible within the scope of the claims. 
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CLAIMS 

1 . A leadframe comprising; 

a metal die pad and a plurality of metal leads adjacent to said die pad; 
wherein said die pad includes a central portion and a first peripheral portion 
5 adjacent to the central portion; / 

wherein first peripheral portion has a first surface in a first horizontal plane 
and an opposite second surface, and the central portion has a third surface in a 
second horizontal plane and an opposite fourth surface, wherein the first horizontal 
plane is parallel to the second horizontal plane, and the first surface and the second 
10 surface are a vertical distance from the third and forth surfaces. 

2. The leadframe of claim 1, wherein said first peripheral portion surrounds 
the central portion. 

15 3. The leadframe of claim 1 , wherein said die pad further comprises a second 

peripheral portion adjacent to the central portion of the die pad and a lateral distance from 
the first peripheral portion; 

wherein said second peripheral portion has a fifth surface in the first 
horizontal plane and an opposite sixth surface, and 
20 the fifth surface and the sixth surface sixth surface are a vertical distance 

from the third and forth surfaces. 

4. The leadframe of claim 3, wherein said central portion of the die pad has a 
perimeter and includes one or more protrusions within said perimeter, wherein each such 

25 protrusion has a seventh surface in the first horizontal plane. 

5. The leadframe of claim 3, wherein the central portion of the die pad has a 
rectangular perimeter with four sides, and the first and second peripheral portions are 
adjacent to parallel sides of the central portion. 

30 

6. A leadframe comprising: 

a die pad and a plurality of leads adjacent to the die pad; 

8 
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wherein said die pad includes a central portion and a first peripheral portion 
adjacent to the central portions; and the central portion of the die pad is downset 
from the peripheral portion and the leads. 

5 7. The leadframe of claim 6, wherein the first peripheral portion of the die pad 

surrounds the central portion of the die pad. 

8. The leadframe of claim 6, wherein the die pad further comprises a second 
peripheral portion, wherein the second peripheral portion is laterally displaced from the 

10 first peripheral portion, and the central portion is downset from the second peripheral 
portion. 

9. The leadframe of claim 6, wherein the central portion of the die pad has a 
perimeter and includes one or more protrusions within said perimeter. 

15 

10. A package for an electronic device comprising: 

a metal die pad and a plurality of metal leads adjacent to said die pad; 

wherein said die pad includes a central portion and a first peripheral portion 
adjacent to the central portion; 
20 wherein first peripheral portion has a first surface in a first horizontal plane 

and an opposite second surface, and the central portion has a third surface in a 
second horizontal plane and an opposite fourth surface, wherein the first horizontal 
plane is parallel to the second horizontal plane, and the first surface and the second 
surface are a vertical distance from the third and forth surfaces; 
25 an electronic device on the third surface of the die pad; 

a plurality of conductive connectors each connecting the electronic device 
to a different lead 

a connective conductor connecting the first surface of the die pad the 
electronic device; and 

30 an encapsulant material, wherein the encapsulant material covers the first 

surface, second surface, and third surfaces of the die pad, but does not significantly 
cover the fourth surface of the die pad. 
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1 1 . The package of claim 10, wherein said first peripheral portion surrounds the 
ccnlral portion. 

12. The package of Claim 1 0, wherein said die pad further comprises a second 
peripheral portion adjacent to the central portion of the die pad and a lateral distance from 
the first peripheral portion; 

wherein said second peripheral portion has a fifth surface in the first 
horizontal plane and an opposite sixth surface, and the fifth surface and the sixth 
surface are a vertical distance from the third and fourth surfaces; and 
1 0 encapsulant material covers the fifth and sixth surfaces. 

1 3. The package of claim 10, wherein a plurality of conductive connectors 
connect the first surface of the die pad and the electronic device. 

15 14. The package of claim 12, wherein a conductive connector connects the fifth 

surface to the electronic device. 

1 5. The package of claim 1 0, wherein said central portion of the die pad has a 
perimeter and includes one or more protrusions within said perimeter, wherein each such 

20 protrusion has a seventh surface in the first horizontal plane. 

1 6. A package for an electronic device comprising: 

a die pad and a plurality of leads adjacent to the die pad; 

wherein said die pad includes a central portion and a first peripheral portion 
25 adjacent to the central portion, 

wherein the central portion includes a first surface and an opposite second 
surface, and the central portion is downset from the peripheral portion and the 
leads; 

an electronic device on the first surface of the central portion of the die pad; 
30 a plurality of conductive connectors each connecting the electronic device 

to a different lead; 

a connective conductor connecting the peripheral portion of the die pad the 
electronic device; and 

10 
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an encapsulant material, wherein the encapsulant material surrounds the 
peripheral portion of the die pad and covers the first surface of the pad, but the 
encapsulant material does not significantly cover the second surface of the die pad. 

17. The package of claim 16, wherein the first peripheral portion of the die pad 
surrounds the central portion of the die pad. 

18. The package of claim 16, wherein the die pad further comprises a second 
peripheral portion that is laterally displaced from the first peripheral portion, and the 
central portion is downset from the second peripheral portion. 

1 9. The package of claim 16, wherein the central portion of the die pad has a 
perimeter and includes one or more protrusions within and adjacent to said perimeter, and 
encapsulant material fills an underside of each said protrusion. 

20. The package of claim 19, wherein a plurality of conductive connectors 
connect the first peripheral portion of the die pad to the electronic device. 

21 . A package for an electronic device comprising: 

a metal die pad having a first surface and a second surface opposite said 
first surface; 

an electronic device having a first surface on the first surface of the die pad 
and an opposite second surface, wherein there is a first vertical distance between 
the first surface of the die pad and the second surface of the electronic device; 

a plurality of metal leads; 

a plurality of first conductive connectors, wherein each of said first 
conductive connectors connect a conductive pad on the second surface of the 
electronic device to a lead; 

a second conductive connector that connects the electronic device to a first 
peripheral portion of the die pad, wherein the first peripheral portion of the die pad 
is a second vertical distance from the second surface of the electronic device, and 
said second vertical distance is less than said first vertical distance; and 
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an encapsulant material, wherein the ericapsulant material covers the first 
surface of the die pad and surrounds the first peripheral portion of the die pad but 
does not cover at least some portion of the second surface of the die pad. 

5 22; A method of making a leadframe comprising: 

providing a metal sheet; 

patterning the metal sheet to form a die pad and leads adjacent to the die 
pad, wherein the die pad includes a central portion and a peripheral portion that is 
adjacent to and connected to the central portion of the die pad, and wherein one or 
1 0 more open spaces are between the central area of the die pad and the peripheral 

portion of the die pad; 

downsetting the central portion of the die pad from the leads and the 
peripheral portion of the die pad. 

15 23. The method of claim 22, wherein patterning the metal sheet further 

comprises forming a plurality of said peripheral portions, and downsetting the central 
portion of the die pad from each of said peripheral portions. 

24. The method of claim 22, further comprising forming one or more 

20 protrusions in the central area of the die pad near a perimeter of the central area of the die 
pad. 

25. The method of claim 22, wherein downsetting includes downsetting the 
peripheral portion a first vertical distance below the leads and downsetting the central 

25 portion of the die pad a vertical distance below the peripheral portion. 

26. A method of making a package for an electronic device comprising: 
providing a leadframe, wherein said leadframe includes a die pad and a 

plurality of leads adjacent to the die pad; 
30 wherein said die pad includes a central portion and a first peripheral portion 

adjacent to the central portion; 
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wherein the central portion includes a first surface and an opposite second 
surface, and the central portion is downset from the peripheral portion and the 
leads; 

placing an electronic device on the first surface of the central portion of the 
die pad; 

providing a plurality of conductive connectors and connecting each such 
connector between the electronic device and a lead; 

providing a connective conductor and connecting the conductive connector 
between the peripheral portion of the die pad the electronic device; and 

applying an encapsulant material onto the electronic device and leadframe, 
wherein the encapsulant material surrounds the peripheral portion of the die pad 
and covers the connectors, the device, and the first surface of the central die pad, 
but the encapsulant material does not significantly cover the second surface of the 
central portion of the die pad. 

27. The method of claim 26, wherein the peripheral portion of the die pad 
surrounds the central portion. 

28. The method of claim 26, wherein the central portion of the die pad has a 
20 perimeter and one or more protrusions adjacent to said perimeter. 

29. The method of claim 26, wherein the die pad has a second peripheral 
portion laterally displaced from the first peripheral portion, and the central portion of the 
die pad is downset from said second peripheral portion. 
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AMENDED CLAIMS 

[received by the International Bureau on 1 1 December 2000 (1 1 .12.00); 
original claims 1-29 replaced by new claims 1-20; (5 pages)] 

I . A leadframe comprising: 

a die pad and a plurality of leads adjacent to the die pad; 

wherein said die pad includes a central portion for placement of an electronic device 
5 thereon and a first peripheral portion adjacent to, surrounding, and integrally connected to the 
central portion, and the central portion of the die pad is downset from the first peripheral 
portion and the leads. 



10 2. The leadframe of claim 1 , wherein the central portion of the die pad has a rectangular 
perimeter. 



3. The leadframe of claim I or 2, wherein a plurality of sloped connectors integrally 
1 5 connect the first peripheral portion to the central portion of the die pad. 



4. A package for an electronic device comprising: 

a die pad and a plurality of leads adjacent to the die pad; 
20 wherein said die pad includes a central portion and a first peripheral portion 

adjacent to, surrounding, and integrally connected to the central portion, and 

wherein the central portion includes a first surface and an opposite second 
surface, and the central portion is downset from the first peripheral portion and the 
leads; 

25 an electronic device on the first surface of the central portion of the die pad; 

a plurality of conductive connectors each connecting the electronic device to a 
different lead; 

a conductive connector connecting the first peripheral portion of the die pad to the 
electronic device; and 

30 an encapsulant material, wherein the encapsulant material surrounds the first 

peripheral portion of the die pad and covers the first surface of the pad, but the encapsulant 
material does not significantly cover the second surface of the central portion of the die pad. 
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5. The package of claim 4, wherein the central portion of the die pad has a rectangular 
perimeter. 

5 , 6. The package of claim 4 or 5, wherein a plurality of sloped connectors integrally 
connect the first peripheral portion to the central portion of the die pad. 

7. A leadframe comprising: 

10 a die pad and a plurality of leads adjacent to the die pad, 

wherein said die pad includes a rectangular central portion for placement of an 
electronic device thereon and at least a pair of opposed peripheral portions adjacent to the 
central portion, the central portion of the die pad is downset from the peripheral portions and 
the leads, and opposed ends of each peripheral portion are each integrally connected by a 

15 sloped connector to the central portion. 

8. The leadframe of claim 7, wherein the pair of opposed peripheral portions are 
respectively adjacent to first and second parallel sides of the central portion, and the sloped 
connectors of each peripheral portion integrally connect to the central portion at adjacent 
comers of the central portion. 

20 9. The leadframe of claim 7, wherein the rectangular central portion includes a pair of 
opposed protrusions respectively at third and fourth parallel sides of the rectangular central 
portion. 

10. A package for an electronic device comprising: 
25 a die pad and a plurality of leads adjacent to the die pad, 

wherein said die pad includes a rectangular central portion having a first 
surface and an opposite second surface, and at least a pair of opposed peripheral 
portions adiacent to the central portion, and 

15 



BNSOOCIO: <WO 0109953A1 I > 



AMENDED SHEET (ARTICLE 19) 



WO 01/09953 PCTAJS00/20898 

wherein the central portion of the die pad is downset from the peripheral 
portions and the leads, and opposed ends of each peripheral portion are each integrally 
connected by a sloped connector to the central portion; 

an electronic device on the central portion of the die pad between said peripheral 
5 portions; 

a plurality of conductive connectors each connecting the electronic device to a 
different lead; 

a conductive connector connecting at least one of the peripheral portions of the die 
pad to the electronic device; and 
10 an encapsulant material surrounding the peripheral portions of the die pad and 

covering the electronic device, the conductive connectors, and the first surface of the central 
portion of the die pad, wherein the encapsulant material does not significantly cover the 
second surface of the central portion of the die pad. 



15 

1 1. The package of claim 10, wherein the pair of opposed peripheral portions are 
respectively adjacent to first and second parallel sides of the rectangular central portion, and 
the sloped connectors of each peripheral portion integrally connect to the central portion at 
corners of the rectangular central portion. 



20 

12. The package of claim 10, wherein the rectangular central portion includes a pair of 
opposed protrusions respectively at third and fourth parallel sides of the rectangular central 
portion, the electronic device is between said protrusions, and the encapsulant material 
surrounds said protrusions. 

25 

13. A method of making a leadframe comprising: 
providing a metal sheet; 

patterning the metal sheet to form a die pad and leads adjacent to the die pad, wherein 
30 the die pad includes a central portion and a peripheral portion that is adjacent to and 

connected to the central portion of the die pad, and wherein one or more open spaces are 
between the central area of the die pad and the peripheral portiai of the die pad; 
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downsetting the central portion of the die pad from the leads and the peripheral 
portion of the die pad. 

5 14. The method of claim 22, wherein patterning the metal sheet further comprises 

forming a plurality of said peripheral portions, and downsetting the central portion of the die 
pad from each of said peripheral portions. 

10 15. The method of claim 22, further comprising forming one or more protrusions in the 
ccmral area of the die pad near a perimeter of the central area of the die pad. 

1 6. The method of claim 22, wherein downsetting includes downsetting the peripheral 
portion a first vertical distance below the leads and downsetting the central portion of the die 
pad a vertical distance below the peripheral portion. 

1 7. A method of making a package for an electronic device comprising: 
providing a leadframe, wherein said leadframe includes a die pad and a plurality of 

leads adjacent to the die pad; 

wherein said die pad includes a central portion and a first peripheral portion 
adjacent to the central portion; 

wherein the central portion includes a first surface and an opposite second 
surface, and the central portion is downset from the peripheral portion and the leads; 

placing an electronic device on the first surface of the central portion of the die pad; 
providing a plurality of conductive connectors and connecting each such connector 
between the electronic device and a lead; 

providing a connective conductor and connecting the conductive connector between 
the peripheral portion of the die pad the electronic device; and 

applying an encapsulant material onto the electronic device and leadframe, wherein 
the encapsulant material surrounds the peripheral portion of the die pad and covers the 
connectors, the device, and the first surface of the central die pad, but the encapsulant 
material does not significantly cover the second surface of the central portion of the die pad. 

17 
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18. The method of claim 26, wherein the peripheral portion of the die pad surrounds the 
7central portion. 

5 19. The method of claim 26, wherein the central portion of the die pad has a perimeter 
and one or more protrusions adjacent to said perimeter. 

20. The method of claim 26, wherein the die pad has a second peripheral portion laterally 
10 displaced from the first peripheral portion, and the central portion of the die pad is downset 
from said second peripheral portion. 
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